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INTRODUCTION 


The  objective  of  the  Foreign  Weapons  Evaluation  Program  is  to  test  the  foreign 
155-mm  semiautomatic  artillery  loader/assist  device  (SAL)  for  performance  and 
applicability  to  U.S.  Army  artillery  systems  using  the  M284  cannon.  After  a  series  of 
tests  and  evaluations,  several  SAL  candidates  will  be  narrowed  down  to  a  single 
system  which  will  ultimately  be  recommended  for  procurement. 

Testing  was  first  performed  using  two  currently  accepted  ramming  methods,  hand 
ramming  and  positive-stroke  piston  ramming  (hydraulic  ramming).  These  tests  were 
performed  to  establish  baseline  values  for  future  evaluation  of  semiautomatic  artillery 
ramming  devices.  Testing  was  then  conducted  on  three  different  SAL  under  the  same 
test  parameters  as  the  hand  and  hydraulic  ram  tests. 

Telemetry  data  was  recorded  for  each  and  every  test,  with  quick  look  data  also 
available.  A  block  diagram  of  the  telemetry  test  setup  is  shown  in  figure  1. 


Figure  i .  Telemetry  test  van 

All  tests  were  conducted  using  an  ARDEC  model  ARRT-71  fuze  well  telemeter 
(TM).  The  TM  consisted  of  a  tri-axial  accelerometer,  transmitter,  batteries,  and  related 
electronic  components.  A  block  diagram  of  the  TM  is  shown  in  figure  2. 


Figure  2.  ARDEC  model  ARRT-71  fuze  well  telemeter 
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The  tri-axial  accelerometer  was  used  to  measure  acceleration  in  three  different 
axis:  the  traverse,  vertical,  and  longitudinal  axis. 

Testing  Procedure 

On  all  test  series  the  test  configuration  was  as  shown  in  figure  3. 


Hydraulic  Extractor 


Figure  3.  Test  series  configuration 

The  tests  were  conducted  using  three  different  inert  projectile  models,  the 
M107A1 ,  M549A1 ,  and  the  M483A1.  Data  was  recorded  using  each  of  these  models 
at  various  quadrant  elevation  (QE)  values  of  the  howitzer.  The  following  data  was 
logged  prior  to  ramming: 

Vehicle  type 

Vehicle  serial  number 

Tube  type 

Tube  serial  number 

Projectile  Model 

Ram  QE 

Once  these  parameters  were  recorded,  an  ARRT-71  TM  would  be  installed  in- 
place  of  the  fuze  in  the  nose  of  the  projectile.  The  round  would  then  be  placed  on  the 
loading  tray.  The  TM  was  then  activated  to  confirm  TM  operation  and  zero  baseline. 
All  data  was  recorded  with  IRIG  time  on  1  in.  magnetic  tape.  Once  the  recorder  was  up 


Loader  type 
Loader  serial  number 
Sample  number 
Projectile  number 
Ram  number 
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to  speed  the  engineer  would  then  give  a  3  to  5  sec  countdown  to  the  gun  crew, 
following  which  the  ram  would  take  place  using  either  the  hand  ram,  the  hydraulic  ram, 
or  one  of  the  SAL  Upon  completion  of  the  ram,  the  data  was  recorded  for  an  ad¬ 
ditional  5  sec.  After  the  round  was  removed  from  the  chamber,  the  TM  was  deac¬ 
tivated  and  the  peak  pressure  was  measured.  The  extraction  force  was  then  cal¬ 
culated  from  the  peak  pressure.  This  procedure  was  repeated  for  the  various  types  of 
loaders  and  projectile  models  used,  with  the  data  being  recorded  for  each  test.  A 
digital  oscilloscope  was  also  used  in  the  telemetry  van,  so  that  a  quick-look  analysis 
could  be  given  on  the  ram  test  including  the  maximum  longitudinal  (axial)  ac¬ 
celeration. 


Testing  Results 

A  total  of  288  ramming  tests  were  performed  using  a  hand  rammer,  hydraulic 
rammer,  and  three  different  SAL  with  all  data  recorded  on  magnetic  tape.  Data  from 
each  test  was  analyzed  for  maximum  positive  and  negative  acceleration  in  the 
transverse,  vertical,  and  longitudinal  axis  for  both  before  seating,  seating,  and  after 
seating  acceleration.  Maximum  seating  velocity  was  also  computed  by  integrating  the 
longitudinal  seating  acceleration.  A  summary  of  all  the  results  can  be  found  in  tables  1 
through  42.  For  certain  loader  types,  the  before  seating  acceleration  (balloting) 
measured  was  so  small  that  it  was  not  included  in  summary  tables.  Typical  sample 
plots  for  each  table  are  shown  in  appendixes  A  through  D. 


SUMMARY 

The  telemetry  section  of  the  Armament  Engineering  Directorate  working  jointly 
with  the  Fire  Support  Armaments  Center  (FSAC)  personnel  obtained  excellent  quality 
telemetry  data  on  all  ramming  tests.  The  data  was  analyzed,  tabulated,  plotted,  and 
provided  to  FSAC  for  their  use  in  determining  future  testing  and/or  procurement 
actions.  Data  was  also  provided  to  the  Project  Manager  for  Advance  Field  Artillery 
System  (AFAS)  for  assistance  in  developing  an  AFAS  loading  system. 
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Table  1.  Semiautomatic  155-mm  artillery  loader/assist  device  results.  Ml  07/264  mils/std  hyd 
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e  2.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  Ml  07/264  mils/hand 
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Table  6.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M483/264  mils/hand 
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Table  7.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  Ml  07/264  mils/SAL  1 
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33125  14.941  224  294  319  270  01  793  *42l  321 1  401 1  563|  1126 
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Table  11.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M549/264  mils/SAL  1 
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Table  12.  Semiautomatic  1 55-mm  artillery  ioader/assist  device  results,  M549/600  mils/SAL  1 
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Table  16.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M483/0  mils/SAL  1 
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19.061  2691  1411  2231  3721  Ol  8741  2631  2081  167l  260 


Table  17.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M483/600  mils/SAL  1 


Table  18.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M483/900  mils/SAL  1 
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Semiautomatic  1 55-mm  artillery  loader/assist  device  results,  Ml  07/264  mils/SAL  2 
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Table  20.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  Ml  07/0  mils/SAL  2 
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1621  OOl  II  463761  28.681  17331  16361  19661  »16l  362 1  3761  gg»l  6201  8181  6201  01  11241  2231  *201  321 1  2721 


e  21.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  Ml  07/600  mils/SAL  2 
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Table  22.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  Ml  07/1 000  mils/SAL  2 


s  i1  ? 


Table  23.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M483/264  mils/SAL  2 
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*  Cm  CLi 


66 1  tj  666601  23,61)  M7  294;  3461  1231  U2I  I36i  2201 

Output  Clipped  (maximum  output  of  Accelerometer  obtained) 
>jec tiles  #46-53  have  thick  bases 
>jectiles  #54-55  have  normal  bases 


Table  24.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M483/0  mils/SAL  2 


1781  80l  II  636001  32.861  2421  1941  >391  4631  1B8I  2831  1841  1641  3631  6131  Ol  16731  1461  ml 

*  Output  Clipped  (maximum  output  of  Accelerometer  obtained) 

Projectiles  #56-58  have  thick  bases 
Projectiles  #59-60  have  normal  bases 


Table  26.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M483/1000  mils/SAL  2 


1—1  70 1  l|  aitool  It. 76 1  «1I  371  7*1  2»l  —I  »l|  Mil  18*1 

*  Output  Clipped  (maximum  output  of  Accelerometer  obtained) 
Projectiles  #66-68  have  thick  bases 
Projectiles  #69-70  have  normal  bases 


Table  27.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M549/264  mils/SAL  2 


COMPARATIVE  TESTING:  SEMIAUTOMATIC  166  mm  ARTILLERY  LOADER/ ASSIST  DEVICES  RESULT  SHEET 


12.961  sell  41Cl  Sggl  seel  227|  3Q4|  1471  ml  14>l  3711  01  668 1  731  1471  60 1  74 1  3S3I  1131 


e  29.  Semiautomatic  155*mm  artillery  loader/assist  device  results,  M549/600  mils/SAL  2 
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Clipped  (maximum  output  of  Accelerometer  obtained) 


Table  30.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M549/1000  mils/SAL  2 
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!  tq |  t]  jiaool  »2.atl  m»1  awl  ml  w)  i»7l  tnl  m\  24«l 

Output  Clipped  (maximum  output  of  Accelerometer  obtained 


Table  31.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  Ml  07/600  mils/SAL  3 
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Table  32.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  Ml  07/264  mils/SAL  3 


e  33.  Semiautomatic  155-mm  artillery  loader/assist  device  resuits,  Ml  07/0  mils/SAL  3 
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1374 


Table  34.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  Ml  07/750  mils/SAL  3 
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Table  35.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M483/0  mils/SAL  3 


Table  36.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M483/264  mils/SAL  3 
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Table  37.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M483/600  mils/SAL  3 


awl  nl  2I  ooal  m.i«I  ml  yxl  ml  wl  ut|  ml  ixl  w»|  ml  kwi  ol  uigj 
*  Output  Clipped  (maximum  output  of  Accelerometer  obtained) 

Projectiles  083-84,  86,  87  have  normal  bases 
Projectiles  #85,  88,  12-14,  16  have  thick  bases 


Table  38.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M483/750  mils/SAL  3 
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41Q7l|  22.33  \  24»\  17»l  MO  I  jjtl  73 1  Ml  1731  M»l  HI  I  Ol  11»1 1  Ml  ml  1101  W  MW 


Table  39.  Semiautomatic  1 55-mm  artillery  loader/assist  device  results.  M549/264  mils/SAL  3 
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Table  40.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M549/600  mils/SAL  3 
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Table  41.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M549/750  mils/SAL  3 
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Table  42.  Semiautomatic  155-mm  artillery  loader/assist  device  results,  M549/0  miis/SAL  3 
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FOREIGN  COMPARATIVE  TESTING:  SEMIAUTOMATIC  LOADERS 
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FOREIGN  COMPARATIVE  TESTING:  SEMIAUTOMATIC  LOADERS 
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